The ground state rotational spectra of the 15N isotopic species of acetyl cyanide have been mea sured in the region from 8 to 40 GHz. The rotational and centrifugal distortion constants have been determined by a least squares fit to about 38 transition frequencies with J < 14. The potential barrier parameter V3 and the angle a between the top axis and the 'a-axis' have been determined by a least squares of the (A-E) splittings of about 27 transitions. The methyl top moment of inertia was fixed at 3.14 amu A2.
Introduction
The first microwave spectroscopic studies of acetyl cyanide were done by Krisher and Wilson 1 and by Nelson and Pierce2 . Recently, interest in this molecule has revived with an aim of testing the applicability of the rigid frame-rigid top (RF-RT) model to describe the rotational spectra of the mole cule in the excited torsional and vibrational states. Scappini et al. [3] [4] [5] have presented an analysis of the rotational spectrum of the normal species of the molecule in the ground, first excited torsional and first excited vibrational (CCN in plane bending) state. They concluded that while the RF-RT model can successfully explain the spectrum in the ground state, it fails completely to account for the observed spectra simultaneously in the ground and two above mentioned excited states. The main reason of the failure of the RF-RT model is an interaction be tween the torsional and the vibrational levels, which depends partly on their energy difference. An exten sion to the RTV (Rotation-Torsion-Vibration inter action) model, which differs from the RF-RT model by including one additional vibrational degree of freedom (nearest to the torsion in energy; in this case the CCN in plane bending) was found to be adequate in describing the three spectra of the mole cule simultaneously.
The present ground state study of the CH3COC15N was undertaken with the following points in mind.
i) To prepare the basis for the study of excited torsional and vibrational state spectra of the mole- ii) To get the rotational constants of one more isotopic species of the molecule, which along with the previously determined ones 3 could be used to derive a more reliable structure of the molecule.
Experimental
The microwave spectrum was recorded with a conventional 33 kHz Stark modulation spectograph employing phase stabilized BWO's as radiation sources and an automatic system of recording the frequency markers 6. The spectrograph is equipped with an eight meter absorption cell and is operating in the range from 8 to 40 GHz. The measurements were carried out at a temperature of about -50 °C and at a pressure of 1 -5 mTorr. The frequency measurements are believed to be accurate within ± 30 kHz. For the quick assignment of the spectra, use was also made of a radio frequency-microwave double resonance (RF-MW-DR) spectrograph, de scribed in detail elsewhere 7' 8.
The 15N species of acetyl cyanide was prepared 9 by adding acetyl bromide to dry CuC15N contained in an ice cooled ampul. Sufficient dry cyclohexane was added to wet all the cuprous cyanide and the ampul was sealed off. After standing for three days at room temperature, the content was distilled in vacuum.
Ground State Spectrum
The ground state spectrum was readily assigned with the help of RF-MW-DR experiments. For set ting the approximate pump frequency and the ap proximate region, where the signal should be searched, use was also made of the '/-0-structure' of the molecule, which was calculated with the help of the rotational constants of the previously studied isotopic species of the molecule. It had been the general experience that for predicting the spectrum of a new isotopic species of the molecule, 'restruc ture' is the better choice. The assigned lines were later also confirmed by their characteristic Stark patterns. Table 1 experiments performed. It must be mentioned that because of the influence of the linear term in the coupling of overall and internal rotation angular momenta, the values of the pump frequencies were sometimes appreciably different for the A and E states of a transition. Therefore, for the E transi tions, both the pump and the signal frequencies had to be located by a double search procedure.
The measured ground state rotational transitions are detailed in Table 2 . The rotational constants are determined by fitting the observed frequencies (A species) to an eigth parameter centrifugal rotor ac cording to Watson 10 . The formula for the energy eigenvalue for a rotational level is given by W =W 0-dj J2(J + 1)2 -d KJ J (J + 1) ( P 2) -dK (P24) -dWJ W0 J (J + 1) -dWK W0 ( P 2) , the symbols having their usual meanings. The rota tional constants, centrifugal distortion constants and the moments of inertia are given in Table 3 . 
B arrier to Internal Rotation in the Molecule
As has been concluded elsewhere3, the internal rotation splittings (E-A) of the transitions in the ground state can successfully be interpreted in terms of the rotation-torsion interaction alone (RF-RT model). The vibration interaction term i.e. the nonrigidity of the frame shows observable effects only in the excited state spectra.
The effective Hamiltonian, which has been used to fit the internal rotation splittings can be expressed in the principal axes system as 11 Hva = A Pa2 + B P b2 + C P 2 + F 2 WW {;a ( I J U p a + xb (Ia/Ibb) p by n = 1 where Pa , Pb , Pc are components of the total angular mo mentum operator (c-axis is perpendicular to the molecular symmetry plane), Table 5 . In the fitting procedure was fixed at 3.14 amu A2. The effect of /" on the (E-A) splittings is correlated to that of V3 . Using a sepa rate computer program SPLIKR (Author H. D. Ru dolph) , it was confirmed that the effect of the fourth order perturbation was within the experimental un certainty (60 kHz) of the measured splittings. a Kept fixed as its variation is highly correlated to that of V3. Ia value taken from structure (Reference *). b Towards the C = 0 bond.
